TWO-WEEK LOAN
The reaction sequence through which PZT solid solutions are formed by solid state reactions in a mixture of PbD-TiO -ZrO has 2 2 been investigated by many workers hut with differing conclusions.
Matsuo and Sasaki (3), Gesemann and Neels (4) photographs indicated that the Ti0 2 and Zr0 2 powders were agglomerated with the crystallite size much smaller than the particle size. Five compositions chosen for the study are shown in Table I . Powders were mixed in stoichiometric ratios in a vibratory mill for two hours with Zr0 2 grinding media in isopropyl alcohol. The mixture slurries wer~ dried at 80°C.
To study the effect of the crystal structure of Ti0 2 on lead titanate formation, rutile was substituted for anatase. Rutile was .obtained by quenching anatase heated at 1100 0 C for 48 hours.
To study the effect of monoclinic to c~bi~ transformation of Zr0 2 on the reaction temperature, calcia-stabilized-zirconia (CSZ) was prepared (15 wt% CaO) and mixed with PbO.
Differential Thermal Anaiysis
A multi-sample nickel block was used with cells 9.5 mm in diameter and 16.5 mm in depth. The sample reference temperature was assumed to be the same as the block temperature. DTA runs using 
III. RESULTS AND DISCUSSION
The DTA thermograms for compositions V, IV and II are shown'in e even at rapid heating rates. When rutile was used instead of anatase, the reaction was also exothermic and ranged f~om 450 to 650 0 e indicating no significant effect of the Ti~ crystal structure on the nature of the reaction. As seen in Fig. 1 Therefore, if a dense sphericai single particle of Ti02 is completely converted to a dense particle of PT, the radius of the result~ng PT particle will be 22% larger than the parent anata~e particle. If primarily the In the above discussion, it was implicitely assumed that the contact between the reactants at various interfaces was ideal.
Discrepancies in the reaction mechanisms observed by various authors (3-8) may be attributed to the different experimental 13 conditions to the extent that processing oper~tions like mixing, particulate characteristics and the volume ftactions of the reactants de~ermine ideality of an experimental set-up.
IV. CONCLUSIONS
Formation of 'PT begins at about 45~C and finishes at about 600°C, is exothermic in nature suggesting irreversibility, and is accompanied by a large volume expansion.
Since the vapor pressure of PbO at these temperatures is low, mass transport of pbo to the Ti~ particle surfaces is believed to be due to surface diffusion. Table 1 ).
Dilatometric expansion characteristics of (PbO + (II, IV and V in Table 1 ).
Room temperatu're X-ray diffractometry patterns for Itt ..
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